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APPELLANTS OPENING BRIEF 

Real Party In Interest 
The real party in interest herein is the assignee of this application, Samsung Electronics 
Co., Ltd., a corporation. 

Related Appeals and Interferences 
There are no other appeals or interferences which will directly affect or be directly af- 
fected by or otherwise have a direct bearing on the Board's decision in the pending appeal. 

Status of Claims 

Claim 2 is cancelled. 

Claims 1 and 3-13 are pending. 

Claims 1 and 3 - 13 are finally rejected. 

A listing of the claims and their current status is found in the Appendix hereto 
The final rejection of claims 1 and 3-13 ift appealed. 

Status of Amendments 
No amendments are pending or submitted with this appeal. 
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Summary of Claimed Subject Matter 

This application was filed Jan. 16, 2004, and claims priority benefits of Korean patent 
application 2003 - 0003226, filed Jan. 17, 2003. 

The present invention is directed to a signal controller 600 for a liquid crystal display 
(LCD) (Fig. 1 below; par. [0008]). 

FIG. 1 
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The signal contraller 600 includes a gray voltage generator 610 that, on a frame-by-frame 
basis, first calculates the distribution probabilities of the luminance of the image data in gray- 
scale level "sections" for each frame of data (Fig. 3, below, left, pars. [0066] - [0068]), then uses 
the gray distribution probabilities in a computational algorithm (Fig. 4 below, right, pars. [0069]- 
[0079]) to modify a standard digital gray voltage curve into a "target" digital gray voltage curve 
in which the gradient of the curve is increased in those sections in which the gray distribution is 
relatively large, and decreased in those sections in which the gray distribution is relatively small 

The gray voltage generator then serially outputs the modified target gray voltages to a 
conventional digital-to-analog (D/A) converter 810, which converts the digital target data to ap- 
propriate analog voltages, and then applies those analog voltages to the data driver 500 of the 
LCD for subsequent application to the LCD panel 300. (Fig. 1 above; par. [0080].) 
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FIG. 3 
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ARGUMENT 

As may be seen by reference to the Claims Appendix attached below, twelve finally re- 
jected claims (1 and 3-13) are pending in this application, all directed to the above-described 
methods and apparatus for controlling an LCD. Of these, two claims (1 and 9), reproduced be- 
low, are in independent form: 

1. An apparatus for driving a liquid crystal display, including a plurality of pixels arranged in a 
matrix, the apparatus comprising: 

a signal controller supplying image data to a data driver and generating digital gray data 

based on a distribution of grays of the image data for one frame; and, 
a digital/analog converter converting the digital gray data from the signal controller into 

analog voltages and supplying the analog voltages to the data driver as the gray voltages , 
the data driver selecting data voltages corresponding to the image data representing at least 

one gray from the gray voltages and applying the data voltages to the pixels. (Emphasis 

added.) 

9. A method for driving a liquid crystal display, the method comprising: 
reading out image data representing at least a gray for one frame; 
calculating gray distribution of the readlmage data; 

modifying a standard gray voltage curve based on the calculated gray distribution to generate 

digital gray data; 
converting the digital gray data into analog voltages ; and 
supplying the analog voltages to a data driver as gray voltages. (Emphasis added.) 

I n section 5 of the final Office action of 05/09/2007 appealed herein, the Examiner re- 
jected claims 1-3, 5-6 and 9-10 under 35 U.S.C. 102(b) as being anticipated by Nitta et al, (US 
6,801,178), stating, in pertinent part, 

"With respect to claim 1 , Nitta discloses ... a digital/analog converter (11-15 
in fig. 1: col. 4. lines 36-381 converting the digital gray data (5 in fig. 1) from the 
signal controller ( 1 in fig. 1) into analog voltages (VGO - VG255 in fig T 6) and 
supplying the analog voltages (16 in fig. 1) to the data driver as the gray voltages 
..." (Emphasis added.) 
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u With respect to claim 9, Nitta discloses ... converting the digital gray data 
into analog voltages (figs, 5-6. for example, coL 8, lines 4-9), and supplying the 
analog voltages (16 in fig. 1) to a data driver (26-28, 29-1 - 29-8 in fig. 1) as gray 
voltages . " (Emphasis added.) 

In light of the arguments that follow, it is respectfully submitted that the Examiner has 
erred, in that Nitta et al. ("Nitta") do not teach or suggest a D/A converter or an equivalent 
thereof . 

The Nitta referencediscloses a controller 1 for an LCD that controls a plurality of "data 
drivers 7-1 - 7-8," each of which includes a "gray scale voltage generating circuit 15" (Nitta, 
Fig, 1 below). According to Nitta, ''selectors 207 and 208" of the gray scale voltage generating , 
circuit 15 include a plurality of switches, the states of which are respectively defined by signals 
from a "register 13." Thus, each of the selectors 207 and 208 selects from among a plurality of 
analog voltages VG8, VG16, VG24, . . . VG255 in accordance with a signal from the register 13. 

That is, as described in Nitta and shown in KG. 7 thereof, when the switch of the selector 
207 that is connected to a line Bl is turned on, a voltage Vo is outputted as the voltage VG8, and 
-as-shown^nd-deseribed4n-MG-8-of^ 



to a line W6 is turned on, a voltage V8 is outputted as the voltage VG200. As a result, the selec- 
tors 207 and 208 operate to select from among analog reference voltages VO and V8. 2ft, col. 7, 
lines 16-33. 

FIG. 1 - Nitta et al. 
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As illustrated in FIG. 6 of Nitta, right, the F I G . 6 

gray scale voltage generating circuit 15 divides 
each of the respective reference voltages between 
eighteen plus and minus reference voltages (VO - 
V8) and (V9 - V17) generated from a "power cir- 
cuit 8" that are defined by the "selectors" 207 and 
208 using resistors 205 to generate the plurality of 
gray scale voltages VGO - VG255, Thus, although 
the Examiner contends that the gray scale voltage 
generating circuit 15 9 including the selectors 207 
and 208, functions as a D/A converter, the gray 
scale voltage generating circuit 15 in fact func- 
tions as a voltaee divider . It should be further 
noted that, at this point in Nitta, the divided volt- 
ages are all analog voltages, i.e., analog signals 
going in and analog signals coming out. 

Additionally, as illustrated in FIG, 1 of Nitta above and described at col. 4, lines 50-54 
thereof, by operating the gray scale voltage selector 26, one of the analog gray scale voltages 
generated by the gray scale voltage generating circuit 15 is selected as a voltage corresponding to 
the display data, "DATA," which is stored in a "data latch B" 24 as a digital signal, and the volt- 
age selected is then applied to the liquid crystal panel 10 through an output buffer 28. Accord- 
ingly, the purported "D/A converter" of Nitta is actually the gray scale voltage selector 26, not 
the gray scale voltage generating circuit 15. 

Further, it may be noted that the register 13 does not store the digital liquid crystal dis- 
play data, "DATA," but instead, "the correspondence relationships between the liquid crystal 
display data, DATA, and the liquid crystal gray scale voltages." (/<£, col. 4, lines 36-38, empha- 
sis added.) 

In light of the foregoing, it may seen that, although the Examiner contends that the gray 
scale voltage generating circuit 15 is a "D/A converter," the gray scale voltage generating circuit 
15 of Nitta is actually a voltage divider that includes "selectors 207 and 208" to respectively gen- 
erate and select the plurality of analog voltages that are used to drive the panel. That is, the gray 
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scale voltage generating circuit 15 of Nitta is not the same as, nor is it the functional equivalent 
of, the "digital/analog converter" of the present invention. 

In addition, from the limitation of claim 1 above of the present invention, "a signal con- 
troller supplying image data to a data driver and generating a digital gray data based on a distri- 
bution of grays of the image data for one frame" it may be seen that the signal, generated by the 
signal controller of the present invention is inherently a digital type of signal, whereas, the signal 
generated by the gray scale voltage generating circuit 15 of Nitta is inherently an analog type of 
signal Thus, the present invention necessarily must utilize a true D/A converter to convert the 
modified digital gray data into an analog gray data for transmission to the data driver, whereas, 
Nitta does not need a D/A converter, since the gray scale voltage generating circuit 15 itself gen- 
erates the analog signals and transmits them directly to the gray scale voltage selector 26, with- 
out any digital-to-analog signal conversion taking place. Thus, as stated at col. 4, lines 50-54 of 
Nitta, the gray scale voltage selector 26 of Nitta in fact corresponds to the data driver 500 of the 
present invention. 

In reply to the Applicant-Appellant's assertions above that Nitta does not teach or suggest 
a D/A converter, the Examiner stated, 

"[T]he Applicants again argue that Nitta does not disclose a D/A converter in 
elements 11-15 of figure 1. ... The Examiner respectfully disagrees, Nitta's gray 
scale voltage generator does in part function as a voltage divider. There, however, 
is more functionality imparted in elements 11-15 than mere simple voltage divi- 
sion. Digital data signals are supplied to the elements (DATA and CL1 in fig. l\ 
and based on these inputs, a specific set of analog gray scale voltages are selected 
to be output. This would seem to the Examiner to satisfy the current requirements 
of a digital/analog converter. In short, digital data is accepted in, and in return, 
analog voltages specific to the digital data is output. As such, the rejections are 
seen as sufficient and are maintained / 7 (Advisory Action dated 07/23/2007, sec- 
tion 11, emphasis added.) 

Thus, the Examiner argues, simply, that in Nitta, "digital data [goes] in and ... analog 
voltages specific to the digital data is output," and accordingly, that there must be a D/A con- 
verter somewhere in Nitta! However, this reasoning is flawed, since as discussed above and 
shown in FIGS. 1 and 6 of Nitta, the output signals 14 from the register 13, which are based on 
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" correspondence relationships " between the liquid crystal display data, DATA, and the liquid 
crystal gray scale voltages, function as control signals to control the operation of the selection 
circuit 203, while the input signals of the gray scale voltage generator 15 that outputs analog 
voltages VGO - VG255 are input as analog reference voltages V0-V8 and V9-V17. Thus, Nitta 
does not teach or even suggest a "D/A converter," but rather, an " analog voltage selector ." 

In section 7 of the Final Office action, claims 4 and 13 were rejected under 35 U.S.C. 
103(a) as being unpatentable over Nitta et al. above in view of Kitahara et al. (US 6,847,377). 
However, a review of the Kitahara '377 reference reveals that it does not supply any of the defi- 
ciencies in teaching of Nitta et al. '178 discussed above vis-Ji-vis independent claims 1 and 9, 
from which claims 4 and 13 depend, and accordingly, it is respectfully submitted that these 
claims are likewise patentably distinguishable over the combination of Nitta et al ' 178 and Ki- 
tahara et al '377. 

In light of the foregoing patentably distinct differences between Nitta and the present in- 
vention, it is respectfully submitted that independent claims 1 and 9, as well as the claims respec- 
tively dependent from them, are patentably distinguishable over the Nitta et al. *178 and Kitahara 
'377 references, and accordingly, that the above rejections of claims 1 and 3-13 are erroneous 
and-shouId-be-overruled-by-the^Soard: 

WHEREFORE, in light of the above and other good and sufficient reasons, the Appli- 
cant-Appellant respectfully requests that the Honorable Board reverse the decision of the Exam- 
iner with respect to the rejection of claims 1 and 3 - 13 and hold these claims allowable over the 
art of record. 



Respectfully submitted, 

Date: October 24, 2007 By: C. 

Don C Lawrence 
Reg. No. 31,975 
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CLAIMS APPENDIX 

1. (rejected) An apparatus for driving a liquid crystal display, including a plurality of 
pixels arranged in a matrix, the apparatus comprising: 

a signal controller supplying image data to a data driver and generating digital gray data 
based on a distribution of grays of the image data for one frame; find, 

a digital/analog converter converting the digital gray data from the signal controller into 
analog voltages and supplying the analog voltages to the data driver as the gray voltages, 

the data driver selecting data voltages corresponding to the image data representing at 
least one gray from the gray voltages and applying the data voltages to the pixels. 



2. (cancelled) 

3. (rejected) The apparatus of claim 1, wherein each image data has a luminance data 
having a value, which is determined by the at least a gray represented by the image data and be- 
longing to one of a plurality of value secdons, and the gray distribution is associated with the 
number of the image data belong to respective value sections 



4. (rejected) The apparatus of claim 3, wherein each image data includes a set of image 
data portions for a predetermined number of respective colors, and the luminance data of the im- 
age data is defined as an average of the grays represented by the set of the image data portions 
forming the image data. 

5. (rejected) The apparatus of claim 3, wherein the signal controller comprises a gray 
voltage generator reading out the image data for one frame, calculating the gray distribution of 
the image data and modifying a standard gray voltage curve to obtain the digital gray data. 

6. (rejected) The apparatus of claim 5, wherein the gray voltage generator calculates the 
luminance data of the image data for one frame, calculates the number of the image data 
included in the value sections to obtain the gray distribution of the image data. 
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7. (allowable) The apparatus of claim 6, wherein the gray voltage generator calculates a 
target gray voltage (VGX 1 ) of each value section corresponding to the digital data voltage based 
on relations given by: 

AVX' = AVX(1+KX-APX) and, 

VGX' = AVXHSAV/SAV) + VGX-1. 
where AVX is a difference between a maximum gray voltage and a minimum gray voltage for 
the value section on the standard gray voltage curve, KX is a weight value assigned co the 
section, APX is defined as PX- (AP)X, where PX is a distribution probability for the value 
section and (AP)X is a distribution probability for maintaining the standard gray voltage curve, 
EAV is a sum of the differences (AVX) between maximum gray voltages and minimum gray 
voltages for the respective value sections on the standard gray voltage curve, EAV is a sum of 
AVX 1 , and VGX-1 is a maximum gray voltage of a previous value section in the standard gray 
voltage curve. 

8. (allowable) The apparatus of claim 7, wherein the weight value (KX) for each section 
is determined as the value exhibiting the best visibility for the value section. 



9. (rejected) A method for driving a liquid crystal display, the method comprising: 
reading out image data representing at least a gray for one frame; 

calculating gray distribution of the read image data; 

modifying a standard gray voltage curve based on the calculated gray distribution to 
generate digital gray data; 

converting the digital gray data into analog voltages; and 
supplying the analog voltages to a data driver as gray voltages. 

10. (rejected) The method of claim 9, wherein the gray distribution calculation 
comprises; 

calculating luminance data of the image data based on the at least a gray represented by 
the image data; and> 

counting the number of the image data included in a plurality of sections of the 
luminance data. 
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11. (allowable) The method of claim 10, wherein the digital data voltage (VGX') is 
calculated based on relations given by: 

AVX' = AVX-(l+KX-APX) and, 

VGX' = AVX'(IAV/EAV') + VGX-l, 
where AVX is a difference between a maximum gray voltage and a minimum gray voltage for 
the value section on the standard gray voltage curve, KX is a weight value assigned to the 
section, APX is defined as PX- (AP)X, where PX is a distribution probability for the value 
section and (AP)X is a distribution probability for maintaining the standard gray voltage curve, 
EAV is a sum of the differences (AVX) between maximum gray voltages and minimum gray 
voltages for the respective value sections on the standard gray voltage curve, £AV is a sum of 
AVX', and VGX-1 is a maximum gray voltage of a previous value section in the standard gray 
voltage curve. 

12. (allowable) The method of claim 11, wherein the weight value (KX) for each section 
is determined as the value exhibiting the best visibility for the value section. 

13. (rejected) The method of claim 10, wherein each image data includes a set of image 
data portions for a predetermined number of respective colors, and the luminance data of the im- 
age data is defined as an average of the grays represented by the set of the image data portions 
forming the image data. 
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EVIDENCE APPENDIX 

No evidence was submitted pursuant to §§ 1.130, 1.131, or 1.132. 



RELATED PROCEEDINGS APPENDIX 

There are no related proceedings or decisions rendered by a cour t of the Board. 
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